Decolorization of synthetic dyes by crude and purified laccases from Coprinus comatus grown under different cultures: the role of major isoenzyme in dyes decolorization.
Coprinus comatus laccase isoenzyme induction and its effect on decolorization were investigated. The C/N ratio, together with aromatic compounds and copper, significantly influenced laccase isoenzyme profile and enzyme activity. This fungus produced six laccase isoenzymes in high-nitrogen low-carbon cultures but much less in low-nitrogen high-carbon (LNHC) cultures. The highest laccase level (3.25 IU/ml), equivalent to a 12.6-fold increase compared with unsupplemented controls (0.257 IU/ml), was recorded after 13 days in LNHC cultures supplemented with 2.0 mM 2-toluidine. Decolorization of twelve synthetic dyes belonging to anthraquinone, azo, and triphenylmethane dyes, by crude laccases with different proportion of isoenzymes produced under selected culture conditions, illustrated that the LacA is the key isoenzyme contributed to dyes decolorization especially in the presence of 1-hydroxybenzotriazol, which was further confirmed by dyes decolorization with purified LacA in the same condition. The crude laccase only was able to decolorize over 90 % of Reactive Brilliant Blue K-3R, Reactive Dark Blue KR, and Malachite Green, and higher decolorization for broader spectrum of synthetic dyes was obtained in presence of redox mediator, suggesting that C. comatus had high potential to decolorize various synthetic dyes as well as the recalcitrant azo dyes.